Melting points were determined in open capillary tubes on a Büchi B-545 melting point apparatus and are uncorrected. 1 H-NMR spectra were recorded with a Bruker spectrometer at 400 MHz.
spectrophotometer. Semi-preparative reversed-phase HPLC was run for 24 min on a Gilson apparatus with UV detection at 254 nm using an Alltima C 18 column (5 m, 250  10 mm) with water (0.1 % HCOOH) (A)methanol (0.1 % HCOOH) (B) with a gradient program as follows (flow rate 4 mL min 1 ): 50% A linear to 60% B for 10 min; linear gradient to 0% A over 10 min; after 100% B isocratic for 5 min, the system was returned to its initial condition (50% A) over 1 min and was equilibrated for 3 min.
The FT-APCI-MS spectra were obtained with an LTQ-Orbitrap Spectrometer (Thermo Fischer).
The spectrometer was operated in positive mode (1 spectrum s 1 ; mass range: 150800; with nominal mass resolving power of 60,000 at m/z = 400 at a scan rate of 1 Hz; spray voltage 5 kV; tube lens 80 V) with automatic gain control to provide high-accuracy mass measurements within 2-ppm deviation using an internal calibration standard: bis(2-ethylhexyl)phthalate: m/z = 391.284586. The spectrometer was equipped with a surveyor HPLC system (Thermo Fisher) consisting of an LC-pump, a PDA detector, and an auto-sampler (injection volume 10 L).
Nitrogen was employed as both the sheath (50 arbitrary units) and auxiliary (10 arbitrary units) gas, and helium served as the collision gas. The capillary temperature for the TSQ was set to 190 C, and the vaporizer temperature was set to 400 C. MS/MS measurements were performed by collision-induced dissociation (CID) in the linear trap of the LTQ-Orbitrap at different energy levels. The separations were performed using a Phenomenex synergi Fusion RP column (4 , 3  150 mm) (Phenomenex) with a water (+0.1% HCOOH / +10 mM NH 4 AC) (C)acetonitrile (+0.1% HCOOH) (D) gradient (flow rate 500 L min 1 ). Samples were analyzed using a gradient program as follows: 95% C isocratic for 4 min; linear gradient to 0% C over 20 min; after 100% D isocratic for 13 min, the system returned to its initial condition (95% C) within 1 min and was equilibrated for 7 min.
In vitro antimicrobial assay
All agar plates were prepared in 90-mm sterile petri dishes (TPP) with 22 mL of agar, giving a final depth of 4 mm. One hundred microliters of the inoculum suspension was spread on the solid media plates using the standard spread-plate technique. When the fungi were tested, 100 L of inoculum suspension was poured into the molten agar plates using a sterile micropipette, when the temperature reached around 4045 C, and homogenized thoroughly by mixing in a circular motion (pour-plate technique). Sterile assay paper disks (Schleicher & Schuell GmbH; 6.0 mm in diameter) were impregnated with 40 L of the samples, air-dried under the laminar air-flow hood, and placed on inoculated plates. After standing at 4 C for 2 h, the plates were incubated at 37 C for 24 h for bacteria and at 28 C for 48 h for fungi. Three sets of controls were included.
One control was the organism control consisting of a seeded petri dish with no sample. In the second control, samples were applied to unseeded petri dishes to check for sterility. Finally, the solvent effect was controlled by disks treated with 40 L of HPLC-grade methanol and sterile double-distilled water, respectively. We used the standard antibiotics as reference standards in parallel to reveal the comparative antimicrobial efficacy of compounds 110 against the tested organisms. The diameters of the inhibition zones were measured in millimeters (to the nearest mm). Each test was repeated three times and the mean values (± SD) were calculated.
Statistical analysis
A one-way ANOVA test was applied in order to evaluate statistically any significant differences among mean values. The level of significance selected was 5% ( ≤ 0.05) for all tests. The mean values (± SD) followed by different superscripts within each column of Table 1 indicate their variance at a given probability level ( ≤ 0.05) according to the one-way ANOVA test.
Furthermore, the mean values (± SD) followed by different subscripts within each column of Table 1 indicate that they were significantly different at that probability level. 
